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Abstract.—Aphis boydstoni Pike, n. sp. (Hemiptera: Aphididae: Aphidinae), is de- 
scribed and illustrated. The aphid, which was found in the Cascade Mountains of Wash- 
ington and southern British Columbia, and the Blue Mountains of Oregon, is a monoecious 
holocyclic feeder of Ceanothus velitinus Douglas (Rhamnaceae). Its morphology and 
associated parasitoids are compared with those of Aphis ceanothi Clarke, the only other 


aphid known to feed on Ceanothus. 
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Research on parasitoids of Aphis ceano- 
thi Clarke in northwestern North America 
(Pike et al. 2000) led to the discovery of a 
new species of aphid on Ceanothus velutin- 
us Douglas (Rhamnaceae) in the Cascade 
Mountains of Washington and southern 
British Columbia, and the Blue Mountains 
of Oregon. Descriptions, illustrations, par- 
asitoid associations, and diagnoses are pro- 
vided for this aphid and for Aphis ceanothi 
Clarke, the only other aphid that feeds on 
Ceanothus. 


MATERIAL AND METHODS 


The new species of aphid was collected 
from Ceanothus velutinus at numerous sites 
along the eastern slopes of the Cascade 
Mountains of Washington and Canada, and 
at two sites in the Blue Mountains of 


Oregon at elevations within the range of 
600 to 1200 m. The collected aphids were 
preserved in ethanol, and subsequently 
cleared and mounted on microscope slides 
in Canada balsam. Some specimens were 
processed usine technigues published by 
Hille Ris Lambers (1950) with modifica- 
tions by D. Voegtlin of the Illinois Natural 
History Survey (See Pike et al. 1991). and 
some were processed using techniques by 
Foottit and Maw (see website, http: 
www.zoology.ubc.ca/~mawe/beaphid). 

The aphid description is attributed to the 
first author. Illustrations were hand drawn 
from images taken with a Nikon Coolpix 
990™ digital camera. 

All of the aphid-parasitoids associated 
with the Ceanothus-feeding aphids were 
reared from field collected material held in 
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Figs. 1-4. 
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1-2, Aphis boydstoni. 1, Apterous vivipara. 2, Abdominal marginal tubercle I and spiracles I-H. 


3-4. Aphis ceanothi. 3, Apterous vivipara. 4, Abdominal marginal tubercle I and spiracles I-III. Bar scale: Figs. 


1,3 = 0.8 mm; Figs. 2, 4 = 0.1 mm. 


semi-transparent plastic containers on 
clipped foliage at ambient laboratory tem- 
peratures ranging from 17 to 23°C for 30 
days. 


Aphis boydstoni Pike, new species 
(Figs. 1-2, 5-12) 


Etymology.—The species is named in 
honor of Leslie Boydston, former Washing- 
ton State University Research Technologist, 
who contributed significantly for many 
years to the research on aphids in north- 
western USA. 


Description.—Apterous vivipara (Figs. 
1-2, 5-10): Coloration in life, reddish 
brown to blackish. Prepared specimens: 
Adult: body length 1.59 to 2.86 mm. Body 
relatively pale, appendages pigmented. Ab- 
dominal dorsum membranous, pale, except 
for some sclerotic pigmentation on poste- 
rior terga. Longest setae on head and anten- 
nal segment III usually longer than basal 
width of antennal III. Frontal tubercles (= 
antennal tubercles) weakly developed, di- 
verging, and relatively smooth. Median tu- 
bercle weakly developed, height = frontal 
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tubercles, surface sculpturing similar to 
frontal tubercles. Antenna 0.6-0.9 X body 
length; 6-segmented without secondary rhi- 
naria; primary rhinaria with conspicuous 
ciliate margins. Ultimate rostral segment ta- 
pering, rounded distad of preapical primary 
setae, usually with 2 secondary setae. 
Claws simple; empodial setae acuminate, 
not reaching claw apices. Abdominal seg- 
ments I-VIT with wide, nearly flat marginal 
tubercles (marginal tubercle I diameter = 
0.08—0.14 mm); spiracles subcircular with- 
out opercula. Siphunculus imbricated 
throughout, tapering (narrower at apex than 
base), and weakly flanged. Cauda tapering 
with broadly rounded apex. For a full range 
of morphological measurements and com- 
parisons, see Table |. 

Alate vivipara: Morphological features 
generally similar to apterous vivipara (see 
Table 1). Antenna (Fig. 11) with secondary 
rhinaria on III, sometimes IV; abdominal 
dorsum largely membranous, but with post- 
siphuncular sclerites, slight transverse pig- 
mentation on posterior terga, and pigment- 
ed marginals. 

Ovipara: Morphological features gener- 
ally similar to apterous vivipara (see Table 
I). Lateral ocelli usually absent, but some- 
times a trace indicated; hind tibia with 3— 
22 pseudorhinaria (Fig. 12). 

Diagnosis.—Wide, nearly flat marginal 
tubercles on abdominal segments I-VI 
{largest tubercles on segments 1 (0.07—0.15 
mm diameter) and VII (0.04—-0.12 mm)J, 
and frequent presence of a few siphuncular 
setae (diagnosis applies to all known adult 
forms of A. boydstoni). Aphis ceanothi, the 
other aphid known to feed on Ceanothus 
(see Clarke 1903, Gillette and Palmer 1932, 
Palmer 1952, Smith and Parron 1978, Maw 
et al. 2000, Pike et al. 2003), in comparison 
with A. boydstoni, has smaller tubercles on 
abdominal segments I and VII, lacks mar- 
ginal tubercles on abdominal segments II— 
VI, and manifests fewer caudal setae. Table 
2 summarizes the morphological features of 
Aphis ceanothi for use in characterizing 
similarities and differences between the two 
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Ceanothus-inhabiting species. Regarding 
other Aphis spp., none in North America 
has the wide, nearly flat marginal tubercles 
like A. boydstoni. 

A European aphid with large marginal 
tubercles, Aphis mammulata Gimingham 
and Hille Ris Lambers (1949), which feeds 
on Rhamnus, in the same plant family as 
Ceanothus, is easily distinguishable from A. 
boydstoni by its abdominal marginals that 
are strongly conical as opposed to flat or 
nearly flat. 

Material.—Holotype: apterous vivipa- 
rous 2—USA, Washington, Klickitat Co., 
east of Glenwood near Klickitat River, 6- 
VI-2000, on Ceanothus velutinus Douglas 
(WSU Code AOKOS55-1), collector K. S. 
Pike. Paratypes (all from Ceanothus velu- 
tinus) {abbreviations: ap, apterous vivipa- 
rae; al, alate viviparae; ov, oviparae]: Wash- 
ington, Yakima Co.—type locality, 7-VI-95 
(5 ap. 3 al, AOKOSS); near type locality, 19- 
IV-96 (1 ap, 96G580); Yakama Nation 
along Klickitat River, 7-VI-1995 (3 ap, 
95G132), 11-VII-95 (2 ap. | al. 95K061). 
19-IX-95 (3 ap, 7 ov, 95G627), Klickitat 
Canyon, 23-VI-1995, (4 ap, 4 al, 95G230): 
Goose Egg Mountain, 23-VII-2000 (3ap, 1 
al, AOG564); Rimrock Lake, 25-VII-2003 
(18 ap, A3G311); Chelan Co., 16 km north 
of Blewett Pass, 8-VIHI-2000 (l ap. 
A0G600); Oregon—Grant Co.. Hwy 7, 3.6 
km east of Austin Junction, 27-VII-2000 (5 
ap, AOGS81), Baker Co., Hwy 7. 4.2 km 
west of Sumpter (3 ap, AOG583); Canada, 
British Columbia, northwest of Peachland 
along Silver Lake Road, 14-VHI-1998 (8 
ap, 98EM0524). Holotype deposited in Na- 
tional Museum of Natural History, Smith- 
sonian Institution, Beltsville. MD (USNM). 
Paratypes—2 ap, 2 al, and 1 ov, deposited 
in USNM; 9 ap, 2 al, and I ov deposited in 
Canadian National Collection, Ottawa. Oth- 
er paratypes deposited in the Washington 
State University aphid collection, Prosser. 

Biology and distributton.—Aphis boyd- 
stoni is holocyclic monoecious on Ceano- 
thus velutinus Douglas, a shrub known as 
mountain balm or sticky laurel. It has been 
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Aphis boydstoni. 5-10, Apterous vivipara. 5, Median and frontal tubercles (dorsal view). 6, 


Antennal segments ili—vi. 7, Cauda. 8, Hind tarsus and tibial apex. 9, Siphunculus. 10, Ultimate rostral segment. 
11, Alate vivipara, antennal segments iii-vi. 12, Ovipara, hind tibia. Bar scale: Figs. 5, 6, 9, 11, 12 = 0.2 mm; 


Figs. 7, 8, 10 = 0.1 mm. 


collected in open Douglas fir and ponderosa 
pine forests in the Cascade Mountains of 
Washington and southern British Columbia, 
and the Blue Mountains of Oregon. Further 
exploration may show it to exist elsewhere 
in the range of Ceanothus velutinus [British 
Columbia to California, east to Colorado 


and South Dakota (Hitchcock and Cronqu- 
Ist 1973)]. 

Aphis ceanothi is widely scattered across 
western North America from British Co- 
lumbia to California, and eastward to Col- 
orado, Nebraska, and Manitoba (Palmer 
1952, Smith and Parron 1978, Maw et al. 
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Table 3. 
western North America. 


809 


Primary parasitoids (Hymenoptera) found atlacking Aphis boydstoni and Aphis ceanothi in north- 


Collections 


Pritnary Parasitoids 
No. Reared 
(% of total rearings per aphid species) 


Parasitized Aphelinidae Aphidiinae! 
Aphid Total No. e — Aphelinus — Ap Be D Lt Pr. 
A. boydstont (ex Ceanothus 
velutinus) lI So Vg 5 0 0 0 2P, 0 
(18.5) (81.5) 
A. ceanothi (ex Ceanothus spp.) 58 47 81.0 36 l 40 l 1412 l 
(2.5) (9.1) (2.8) (0.1) (934) (0.1) 


! Ap, Aphidius polygonaphis (Fitch): Be, Binodoxys carolinensis (Smith): Dr, Diaeretiellia rapae (Mcintosh); 


Lt, Lysiphlebus testaceipes; Pr, Praon sp. 


2 Aphid taken from C. cuneatus (1 collection), C. integerrimus (2). C. sangineus ($), and C. velutinus (47). 


2000. Pike et al. 2003). In addition to feed- 
ing on Ceanothus velutinus, it was found 
on C. cuneatus Nuttal, C. imtegerrimus 
Hooker and Arnott, and C. sanguineis 
Pursh. 

Intermixed colonies.—Colonies of Aphis 
boydstoni and A. ceanothi were infrequent- 
ly found intermixed. Of 65 aphid collec- 
tions taken from Ceanothus velutinus, only 
five showed intermixed colonies, and even 
with these, A. boydstoni tended to be on the 
stems, while A. ceanothi tended to be on 
the leaves. 

Relationship to other aphids.—Based on 
preliminary DNA microsatellite flanking 
sequence data, the two Ceanothus-feeding 
aphids are closely related to each other and 
belong to a group of Aphis that includes A. 
helianthi Monell, A. neogillettei Palmer, A. 
nigratibialis Robinson, and A. viburniphila 
Patch (unpublished data of Foottit and 
Maw). 

Parasitoids.—Tables 3 and 4 summarizes 
the primary and secondary parasitoids 
found associated with Aphis boydstoni and 
A. ceanothi. Between 73 and 81% of the 
collections were parasitized, with Lysiphle- 
bus testaceipes (Cresson) (Hymenoptera: 
Braconidae: Aphidiinae) being the predom- 
inate parasitoid present; it comprised ~80% 
of the primary parasitoids associated with 
A. boydstoni, and ~95% of the primaries 
associated with A. ceanotii. Both species of 


aphids were also attacked by Aphelinus sp. 
Additionally, A. ceanothi was attacked by 
several other species of aphidiines (see Ta- 
ble 3). The secondary parasitoids associated 
with these Ceanothus aphids were com- 
prised of a mix of species spanning several 
families of Hymenoptera (Table 4). 

Lysiphlebus testaceipes is a rather broad- 
ly oligophagous parasitoid, especially com- 
mon in its attack of Aphis spp. in the Pacific 
Northwest (Pike et al. 2000), and thus, its 
high parasitism of Aphis boydstont and A. 
ceanotli is in accord with its typical pref- 
erence. Lysiphlebus testaceipes is an im- 
portant natural biological contro] agent of 
some of the crop-attacking aphid pests in 
the region, e.g. Aphis craccivora Koch on 
alfalfa; Diuraphis noxia (Kurdjumov), Rho- 
palosiphum padi (L.), R. maidis (Fitch), and 
Sitobion avenae (F) on small grains. Al- 
though the aphids of Ceanothus are usually 
some distance from the region’s crops, the 
aphids are nevertheless part of the overall 
biodiversity that sustain the parasitoid. And 
although untested, the aphid-supporting Ce- 
anothius, if used in landscape plantings, 
might prove useful in enhancing the pres- 
ence and action levels of L. testaceipes in 
nearby crops. 
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A. ceanothi (ex Ceanothus spp. 


